A lth o ugh triazenyl alkylolam ines have b ee n re g ard ed as tran sien t m olecular species, exp erim en tal evidence for th e ir stability has b een gradually surfac- E nzym atic dem eth y latio n of l-aryl-3,3-dim ethyltriazen es was recognized as a reversible process and utilized for th e synthesis of th e co rresp o n d in g 3-hydroxym ethyl derivative: 3 -M eth y l-l-p h en y ltriazen e, o b ta in ed from phenylazide by G rig n ard reactio n , readily ad d ed m ethanolic fo rm ald eh y d e to give a sin gle p ro d u ct of low er R f . T he co m p o u n d was id e n tified as 3-hydroxym eth y l-3 -m eth y l-l-p h en y ltriazen e (Fig. 1, A 
3 -A lk yl-l-aryl-3 -(l-h y d ro x y alk y l)triazen es ( Fig. 1 ) are m etabolic in term ed iates in th e oxidative cyto chrom e P-450 m ed iated activation of l-aryl-3,3-dim eth y ltriazenes (Fig. 2) w hich have been know n as an im p o rtan t class of tum o u r-in h ib ito ry agents [1 , 2] and indirect carcinogens [3 ,4 ] . N -H ydroxym ethyl-Nm eth y ln itrosam ine was p ro p o sed by M agee and as sociates in m id fifties as an u n stable in te rm ed ia te of d iazo m ethane in th e enzym atic activation of the hepato carcinogenic d im ethylnitrosam ine [5, 6] .
A lth o ugh triazenyl alkylolam ines have b ee n re g ard ed as tran sien t m olecular species, exp erim en tal evidence for th e ir stability has b een gradually surfac- [7] [8] [9] , synthetic [9, 10] , and th e ra p eu tic [1 1 , 12] studies.
E nzym atic dem eth y latio n of l-aryl-3,3-dim ethyltriazen es was recognized as a reversible process and utilized for th e synthesis of th e co rresp o n d in g 3-hydroxym ethyl derivative: 3 -M eth y l-l-p h en y ltriazen e, o b ta in ed from phenylazide by G rig n ard reactio n , readily ad d ed m ethanolic fo rm ald eh y d e to give a sin gle p ro d u ct of low er R f . T he co m p o u n d was id e n tified as 3-hydroxym eth y l-3 -m eth y l-l-p h en y ltriazen e ( [13] w ho used solid 4-Xarened iazo n iu m flu o ro b o ra tes, instead of diazonium chloride solutions. C heng et al. [14] critically ex am ined the p roducts of this reaction by 'H N M R spectroscopy and found th a t the described com pounds w ere bis[(3-aryl-l-m ethyl-2-triazen-l-yl)-m ethyl]m ethylam ines, ra th e r th a n l-aryl-3-hyd roxym ethyl-3-m ethyltriazenes. T he results w ere confirm ed by L afrance et al. [15] , T he stru ctu res and p ro p o rtio n s of products d e rived from coupling of arenediazonium ions with m eth ylam ine-form aldehyde m ixtures depend mainly on substitu en ts in the phenyl ring, ratio of reactants, te m p e ra tu re , and pH . 
Materials and M ethods

G eneral
A ll arom atic am ines, reagents and o th e r m aterials w ere o f th e p u rest grades available.
M elting points (m .p .): T ottoli capillary m elting point a p p a ratu s (u n co rrected ).
E lem en tal analyses w ere perfo rm ed by the A n aly t ical L a b o ra to ry of the M ax-P lanck-Institute of M edi cal R esea rch , H eidelberg. U V sp ectra w ere m easured on a H itachi U-3200 sp e ctro m e ter and IR (v [cm -1]) on a P erkin E lm er 580B in stru m en t. 'H and 13C N M R (6 [ppm] relative to intern al TM S; in CDC13 unless otherw ise no ted ; J [Hz] = ap p a ren t coupling constant): H X 90, W H 90 or B ru k e r A M 500 sp e ctro m e ter at 70 eV. M ass spectra w ere d eterm in e d at 100 eV w ith a Finnigan M A T 711 m ass sp ectro m e ter, B rem en, F R G .
A ll sp ectra w ere m easured at the Spectroscopic U n it, In stitu te of B iochem istry, G erm an C ancer R e search C e n te r, H eidelberg, and m ay be retrieved from th e ir d ata bank.
Reagents, thin-layer and colum n chrom atography
N -E th y l-l-n a p h th y la m in e (F luka, Buchs, Switzer land) N E N reag en t was p rep a re d by dissolving , th e so lu tio n w ashed w ith w ater, and dried o ver sodium su lp h ate. E v ap o ratio n of the solvent left a yellow resid u e (5 g) w hich was ch ro m ato g rap h ed on a silica gel colum n (2.5x25 cm ), elu ted with diisopropyl e th e r. A fte r collecting 10 ml of blank efflu en t, th e p ro d u ct was elu ted w ith 60 ml of the solvent; th e resid u e was crystallized from b en zen e: /7-hexane (1:3). T h e yield of 3 ,1 1-dim ethyl-l ,7 ,13-tris-(2 ,4 ,6 -trichlorophenyl)-5,9-dioxa-l ,2,3,7,11,12,13-h ep taz atrid e can -l,1 2 -d ien e , m.p. 132 °C, was 0.35 g (7 % ); (C om pound A ).
A p o rtio n of the yellow pro d u ct (2 g) was taken up in diethyl eth er (8 ml) and the solution cooled to -10 °C. A cetic anhydride (1.6 g, 0.015 m ol) was d i lu ted w ith diethyl eth e r (7 ml) and ad d ed over 5 m in. T h e reaction was stirred for an h o u r and allow ed to stan d overnight. T he solvent was rem o v ed in vacuo and th e residue chro m ato g rap h ed on a 2 
■ -f X < 4f 3a T L X 5 lym phom a (IST 79% ) and A D J /P C 6 plasm ocytom a (therap eu tic index 25). By virtue of its chlori nation at the 2,4,6-positions of the phenyl ring and our previous m etabolic experience [8] , the com pound is well suited for m echanistic chem ical studies.
In this vein we thus coupled 2 ,4 ,6-trichlorobenzenediazonium chloride w ith m ethylam ine-form aldehyde m ixture but the reaction yielded no single pro d u ct b ut left a yellow viscous residue. C olum n ch ro m ato g raphy enabled the isolation of 3 ,ll-d im e th y l-l,7 ,1 3 -tris-(2 ,4 ,6 -tric h lo ro p h e n y l)-5 ,9 -d io x a-l,2 ,3 ,7 ,ll,1 2 , 13-hep tazatrideca-l,12-diene (Fig. 5) . The elution of the colum n w ith diisopropyl e th e r rem oved the bulk of the products but an efficient fractionation of individual com ponents could not be effected. T he m ixture was acetylated and fra ctio n ated on a silica gel colum n in diisopropyl eth er. A fte r collecting 40 ml of effluent, N -m ethyl-N -{[3-(2,4,6-trich lo ro p h en y l)-l-m eth y l-2-triazen-l-yl]m ethyl} acetam ide (Fig. 6) and [3-(2,4,6-trichlorophenyl)triazen e-l-m eth y l-2 -triazen -l-y l]m eth y l} acetate (Fig. 7) w ere isolated. A t this point it can n o t be ascertain ed w h eth er co m p o u n d B (Fig. 6) was already p rese n t in the rea c tion m ix tu re, or arose by cleavage of a m ore com plex in term ed iary stru ctu re by acetylation. H ow ever, it ap p e ars th a t 3-acetoxym ethyl-3-m ethyl-l-(2,4,6-trich lorophenvO triazene (Fie. T h e stru ctu res of the isolated com pounds [19] w ere fo rm ed from in term ed iary l-aryl-3-hydroxym ethyl-3-m eth y ltriazen es by th e following m echanism s: 1. L oss of form aldehyde to yield l-aryl-3-m ethyltria zen e , follow ed by a p ro to tro p ic shift and su b se q u en t release of m eth an ed iazo n iu m ion, or 2 . by fo rm ald eh y d e reten tio n and ionization of the m ethylolam ine to the corresponding triazenium (im inium ) ion. T h e released electrophilic species react w ith available nucleophilic N , O or C atom s p resen t in the reactio n m ixture. It is conceivable th a t electrophilic in te rm ed ia te s, g en e rate d from l-aryl-3,3-dim ethyl-triazenes in vivo, react in a sim ilar m an n er with cru cial nucleophilic sites in cellular biopolym ers. T hese electrophiles may thus provide a m olecular basis for the differen tiatio n betw een the carcinogenic and/or tum ou r-in h ib ito ry activity th at is associated with the open chain triazene com pounds [2 0 -2 1 ], W e have began studies to characterize the biologi cal effects of several of these com pounds. P relim i nary results w ith the 3,7-bis(4-X -aryl)-l,5,3,7-dioxadiazocanes, tested for m utagenic activity in the A m es te st, suggest th at com pounds 3 a, 3b and 3d are w eakly m utag en ic in strains T A 9 8 and T A 100. Sur prisingly, 3 ,7 -b is(4 -triflu o ro m eth y lp h en y l)-l,5 ,3 ,7 -dioxad iazo can e show s a p ro n o u n ced and p ro tracted m itogenic effect (over 9 days) in the lym phatic o r gans of rates [23] . T h ese in vitro and in vivo studies are being co n tin u ed .
A ck n o w le d g em e n t W e th a n k D r. H elm u t B artsch and his staff at the I A R C in Lyon for m utagenicity tests.
